Determination of 3-keto-4-ene steroids and their hydroxylated metabolites catalyzed by recombinant human cytochrome P450 1B1 enzyme using gas chromatography-mass spectrometry with trimethylsilyl derivatization.
A protocol utilizing gas chromatography with selected ion monitoring mass spectrometric detection (GC-SIM-MS) using a simplified trimethylsilyl (TMS) derivatization protocol was developed and validated for the determination of hydroxylated metabolites of 3-keto-4-ene steroids such as testosterone, progesterone and androstenedione. Hydroxylated metabolites catalyzed by human CYP1B1 were extracted with methylene chloride and derivatized with BSTFA-10% TMCS. To get an optimal derivatizing condition, the effect of various incubation times and temperatures was evaluated. When the incubation temperature and time in the presence of the TMS derivatizing agent were increased, the 3-keto group became derivatized with TMS to form a 3-TMS derivative. To minimize the formation of the TMS ether on the 3-keto group, a reaction condition of 56 degrees C for 10 min was used for the routine measurement of the steroids and their hydroxylated metabolite. Performance studies including linearity of calibration curves, extraction efficiency and precision were performed. Linearity of the calibration curves was satisfactory from 0.125 to 5 microM for most compounds except 21-hydroxyprogesterone and 16alpha-hydroxyandrostenedione which deviated from linearity at the lower concentrations. Mean percentage extraction recoveries were greater than 80% for all compounds. Most compounds showed good precisions with C.V.s of within-day precision of less than 5% and C.V.s of between-day precision of less than 10%. The selected ion chromatograms from the recombinant human CYP1B1 incubations with testosterone, progesterone and androstenedione showed evidence of 6beta-, 16alpha-, 2alpha-, and 15alpha-hydroxytestosterone, 6alpha- and 16alpha-hydroxyprogesterone and 6alpha- and 16alpha-hydroxyandrostenedione, respectively. There was no significant interference associated with Escherichia coli membrane extracts in detecting hydroxylated metabolites. This procedure provides a rapid and sensitive method for the evaluation of steroid hydroxylation by CYP isoenzymes.